Conformational states of (K+ + H+)-ATPase studied using tryptic digestion as a tool.
The (K+ + H+)-ATPase from gastric mucosa has been treated by limited proteolytic digestion with trypsin to study the conformational states of the enzyme. The existence of a K+- and an ATP-form of the enzyme follows from the kinetics of inactivation and from the specific cleavage products. In the presence of K+ the 95 kDa chain is cleaved into two fragments of 56 and 42 kDa, whereas in the presence of ATP fragments of 67 and 35 kDa are formed. When Mg2+ is present during tryptic digestion cleavage products which are specific for both the ATP- and the K+-form of the enzyme are yielded. In analogy to ATP, Mg2+ is able to convert the enzyme from a K+-conformation to a more protected form. Moreover Mg2+ supports the protecting effect of ATP against tryptic inactivation. The K0.5 for ATP is lowered from 1.6 mM (no Mg2+) to 0.2 mM in the presence of 10 mM Mg2+. Mg2+, which in previous studies has been shown to induce a specific conformation, apparently induces a conformation different from the K+-form of the enzyme and has ATP-like effects on the enzyme. In addition it has been found that in the initial rapid phase of the digestion process the K+-ATPase activity is interrupted at a step which is very likely the interconversion of the phosphoenzyme forms E1P and E2P, since neither the K+-stimulated p-nitrophenylphosphatase activity nor the phosphorylation of the enzyme are inhibited in this phase. During the tryptic digestion in the presence of K+ there is a good correlation between the residual ATPase activity and the amount of the catalytic subunit left, suggesting that the latter is homogeneous. After tryptic digestion in the presence of K+, phosphorylation only occurs in the 42 kDa and not in the 56 kDa band. The same experiments in the presence of ATP yield only phosphorylation in the 67 kDa band and not in the 35 kDa band. A provisional model for the structure of the catalytic subunit is given.